Synthesis, spectroscopic and biochemical aspects of a new series of lead (II) complexes derived from 1,2-diaminonaphthalene are reported. The products were obtained by the 1:2:2 stoichiometric interactions of The aim of the antifertility activity was to assess the effect on fertility and to contribute to a better understanding of the reproductive function of male albino rats.
INTRODUCTION
Recently there has been increased interest in the synthesis of the transition metal complexes of the nitrogen donor ligands, due to the wide range of pharmacological activities of these compounds, which in several cases are known to have been enhanced by the presence of transition metals /1,2/. Macrocyclic ligands display a number of features of chemical interest. Research into the synthesis, structure and Vol. 30, Nos. 2-3, 2007 Investigations on New Revolutionary Plant Growth Regulators Macrocyclic complexes of Pb(II) exhibit a broad spectrum of biological activity /13-15/. Further, it has been reported that iron salts (chloride, nitrate and acetate) cause loss of testicular germ cells in rats and rabbits, and decreased libido and impotency were noted in men occupationally exposed to transition metal /16, 17/. No work has been reported on Pb(II) complexes with such type of tetraazamacrocyclic ligands.
Therefore, the importance of the metal-nitrogen bonding and their prominence in agriculture, medicinal and industrial activity led us to report the performance of newly synthesised plant growth regulators in modulating germination responses of wheat. Particular attention has been paid to the effectiveness of these compounds as fertility inhibitors. The testicular sperm density, sperm morphology, sperm motility, density of cauda epididymis spermatozoa and fertility in mating trials and biochemical parameters of the reproductive organs have been examined and discussed. The complexes show good antifertility activity and may be useful for medicinal purposes.
EXPERIMENTAL
The chemicals include malonic acid, succinic acid, glutaric acid and adipic acid (Fluka), 1,2-diaminonaphthalene (E. Merck), PbCl 2 (BDH).
Synthetic Procedure:

Synthesis of the Complexes [Pb (N 4 TAZML")CIJ
The reaction is carried out in 1:2:2 molar ratios. For the preparation of metal complexes, an ice-cold solution of PbCl 2 in benzene(50ml) is reacted with 1,2-diaminonaphthalene at 0° C and put in a magnetically stirred 100ml round-bottom flask. This is followed by the addition of benzene solution of malonic, succinic, glutaric or adipic acid. The reaction mixture was stirred continuously at room temperature for 10h. The resulting solid products were recovered by filtration, washed with benzene and dried in vacuo. These were recrystallized from a 1:1 solution of methanol and chloroform.
The purity of the compounds was checked by TLC on Silica Gel-G using anhydrous tetrahedrofuran as a solvent. Each of the compound moves as a single spot, indicating the presence of only one component and hence their purity. 
Analytical Methods and Physical Measurements
Biochemical Procedure (A) Plant Growth Regulator Activity:
Experiments on testing the bioefFicacy of the synthetic plant growth regulators (PGR's) were conducted on a common variety of wheat crop (Triticium astivum var, Kalyan sona). Two types of experiments were conducted. In the first experiment seeds were treated with aqueous solution of the synthetic plant growth regulators by following the literature method /18/ The seeds were treated with physiologically active concentration of the plant growth regulators solution for six hours at room temperature and dried to original moisture level in a hot air circulating oven. After that, uniform size seeds were placed on Whatman no. 1 filter paper lying in the glass petri plates. Each petri plate had 15 seeds placed at equidistance. The filter papers were moistened with fresh solutions of required concentrations. The concentrations of the plant growth regulators used were 1,5,10,50 and 100 ppm.
In the second experiment seeds were planted in rectangular cement pots. The pots were filled with loam soil supplemented with farm yard manure in the ratio of 4:1. The sowing of wheat was done in the month of November. For raising the crop and for maintaining the plants in healthy and vigourous conditions, recommended packages of practices were followed /18/.
Plants of experimental crops were sprayed and treated with test solution of plant growth regulators by pneumatic sprayer at two stages (30 days after sowing and 45 days after sowing).
(B) Antifertility Activity :
The present study was carried out on healthy and sexually mature male albino rats (Rathus norvegicus) of wistar strain weighing about 160 -180g, obtained from Jamia Hamadard, Hamadard University, New Delhi (India). They were reclimatised to the normal laboratory conditions of light -dark cycle (12L : 12D) with the temperature around 20 + 5°C and 35% -60%) humidity. Animals were given standard rat diet (Ashirwad Industries Ltd., India) and water ad libitum throughout the study.
The animals were randomly allocated into five experimental groups of six rats each. In the first control group, only olive oil (0.5 ml/rat/day) was administered for 60 days. In the second and third groups ligand Vol. 30, Nos. 2-3, 2007 Investigations on New Revolutionary Plant Growth Regulators (starting material) suspended in olive oil was given for a period of 60 days at the dose of 50 mg/kg b.wt. The animals of the fourth and fifth groups had the same dose of their respective compound for the same period.
These animals were screened for fertility test and antropsised for determination of detailed biochemical estimations. The sperm motility and density of Cauda epididymial spermatozoa, total cholesterol fructose, total protein and sialic acid' were determined by standard laboratory techniques. For histopathological examination, tissues were fixed in Bouin's fluid and several schemes of the testes were prepared and stained by means of haemoloxylin and eosin. Testicular and population dynamics was performed by using camera Lucida drawing. Mean somniferous tubular diameter was determined. Various cell components were qualitatively analyzed. Differences between groups were computed by using student'T test'.
RESULTS AND DISCUSSION
Synthetic Aspects:
The physical properties and analytical data of the complexes are given in 
Infrared Spectra
The infrared spectra of the starting materials and their metal complexes (Table II) were studied and some important features may be summarized as follows :
The IR spectra of 1,2-diaminonaphthalene and dicarboxylic acids show the bands due to hydroxyl and amino group, which disappear in the corresponding metal complexes, indicating the condensation of amines with the dicarboxylic acids and formation of the proposed macrocyclic framework. The spectra of all the complexes show a medium intensity band at 3134-3280 cm" 1 
,3 C NMR spectra
The conclusions drawn from the IR and 'H NMR spectra are parallel with the carbon-13 spectral data (Table III) regarding the authenticity of the proposed skeleton.
X-Ray Diffraction Spectra
In order to ascertain the lattice dynamics of these compounds, X-ray diffraction of the compound
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Body and organ weight
Body weight of rats, after administration of each of the complexes did not alter significantly; however Vol. 30, Nos. 2-3, 2007 Investigations on New Revolutionary Plant Growth Regulators there was a significant reduction in the weight of testes, epididymis, seminal vesicle and ventral prostate after treatment with the complexes (Table XII) .
Sperm dynamics and Testosterone concentration
A significant (P < 0.01 to Ρ < 0.001) decline in sperm motility in cauda epididymis was noticed in rats treated with each of the complexes. Sperm density in testes and cauda epididymis were also reduced (Table   XIII) . A sharp decline in the testosterone concentration of serum was also observed after treatment with various compounds (Table XIII) .
Tissue Biochemistry
Biochemical parameters showed significant alterations after treatment. Proteins and sialic acid contents of testes and all accessory sex organs (i.e. epididymis, ventral prostate and seminal vesicle) were reduced significantly after treatment with various ligands and their complexes. However, a significant increase in the testicular cholesterol was noticed after treatment with these compounds. Seminal vesicular fructose was decreased significantly after treatment with these compounds (Table XIV) .
Testicular cell population dynamics
A significant reduction in the seminiferous tubular diameter followed administration of the lead (II)
complexes. The number of spermatogenia, prolephatene spermatocyte, pachytene spermatocyte and secondary spermatocyte was also decreased significantly after treatment with the ligands and their complexes (Table XV) .
DISCUSSION
The present study evaluated the effects of lead (II) complexes on the fertility of male rats. The administration of these complexes caused a significant depletion in the sperm motility and density.
This depletion suggests alterations in sperm maturation and sperm production 1211. , .ε ο 
